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(54) PRODUCTION OF MEMBEg^JTED WITH HARD CARBON FILM 
(11) 1-263277 (A) (43) 19.1^H (19) JP 

(21) Appl. No. 63-92561 (22) UAAMS 

(71) IDEMITSU PETROCHEM CO LTD (72) YUJI ETO(4) 
(51) Int. CI 4 . C23C16/56,C23C16/26,C23C16/50 



PURPOSE: To obtain a member fitted with a hard carbon film and having supe- 
rior adhesion of the film to the substrate by irradiating a hard carbon film 
formed on a substrate with IR or UV. 

CONSTITUTION: A diamond film as a hard carbon film is formed on a substrate 
of a WC-Co alloy, etc., by microwave plasma CVD with gaseous CO and H 2 
as reactive gases and the diamond film is irradiated by IR or UV. The reaction 
of the diamond film with the base metal of the substrate proceeds to form 
the carbide of the base metal and the adhesion of the diamond film is improved 
by the base metal. When the hard carbon film is formed as a protective film 
for a cutting tool, the wear, shock and corrosion resistances of the tool can 
be satisfactorily improved. 



(54) ELECTROLESS COPPER PLATING SOLUTION 
(11) 1-263278 (A) (43) 19.10.1989 (19) JP 

(21) Appl. No. 63-88048 (22) 12.4.1988 

(71) NIPPON MINING CO LTD (72) TOSHIFUMI YOSHII(4) 
(51) Int. CI 4 . C23C18/40 



PURPOSE: To improve the stability of the title plating soln. and to form a supe- 
rior plating film by using a cupric salt, a copper complexing agent, alkali hy- 
droxide and a reducing agent as essential components and further adding 
polyalkylene glycol, a selenium compd., etc. 

CONSTITUTION: An electroless copper plating soln. is prepd. by using a cupric 
salt such as copper sulfate, a complexing agent such as tartatic acid,, alkali 
hydroxide and a reducing agent such as formaldehyde as essential components 
and further adding additives including polyalkylene glycol, one or more among 
dipyridyl, 1,10-phenanthroline and 2,2'-diquinoIyl and a selenium compd. such 
as selenate. The plating soln. inhibits a self-decomposition reaction, has stability 
over a long period and can form a plating film having superior smoothness, 
adhesion and fine luster. 



(54) SURFACE-TREATED STEEL MATERIAL 
(11) 1-263279 (A) (43) 19.10.1989 (19) JP 

(21) Appl. No. 63-90808 (22) 13.4.1988 

(71) SUMITOMO METAL IND LTD (72) YUKIHIRO YOSHIKAWA(2) 
(51) Int. CI*. C23C22/00 



PURPOSE: To improve the resistance of the title steel material to leaving of 
fingerprints, the adhesion to paint and the corrosion resistance after working 
by forming a Zn or Zn alloy plating layer on a steel material and a chromate 
film contg. coarse aq. colloidal silica and fine aq. colloidal silica in a specified 
ratio on the surface of the plating layer. 

CONSTITUTION: A chromating soln. contg. colloidal silica consisting of 
40— 80wt.% coarse aq. colloidal silica of 40— lOO^m particle size and 60— 20wt.% 
fine aq. colloidal silica of 1— 40/*m particle size in 0.2—5 ratio of Si0 2 /Cr0 3 
is prepd. The plated surface of a steel material subjected to conventional Zn 
(or Zn alloy) plating is coated with the chromating soln. and dried to form 
a chromate film contg. colloidal silica. A steel material having superior resis- 
tance to leaving of fingerprints, adhesion to paint and corrosion resistance 
after working is obtd. 
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